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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrolyte membrane electrode joint body for a solid 
polymer type fuel cell capable of efficiently decomposing peroxide produced in the cell and having high 
deterioration suppressing effect for an electrode and an electrolyte membrane. 
SOLUTION: This electrolyte membrane electrode Joint body for a solid polymer type fuel cell is 
composed by providing the electrolyte membrane having ion conductivity and a pair of electrodes 
formed on both sides of the electrolyte membrane; and a peroxide decomposing catalyst for 
decomposing the peroxide is disposed on at least either of the pair of electrodes with a concentration 
difference. 
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* NOTICES ♦ 

JPO and NCIPI are not: responsible for any 
damages caused by the use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1] 

It has the electrolyte membrane which has ion conductivity, and the electrode of the couple prepared in the 
both sides of this electrolyte membrane. 

The electrolyte membrane electrode zygote for polymer electrolyte fiiel cells characterized by arranging the 
peroxide decomposition catalyst which disEissembles a peroxide at least into one side of the electrode of said 
couple with a concentration difference. 

[Claim 2] 

Said peroxide decomposition catalyst is an electrolyte membrane electrode zygote for polymer electrolyte 
fuel cells according to claim 1 arranged by having a concentration difference in the thickness direction of 
said electrode. 
[Claim 3] 

Said peroxide decomposition catalyst is an electrolyte membrane electrode zygote for polymer electrolyte 
fuel cells according to claim 2 arranged so that a concentration value may increase toward said electrolyte 
membrane side. 
[Claim 4] 

The concentration of this peroxide decomposition catalyst in near the interface of said electrolyte membrane 
and the electrode with which said peroxide decomposition catalyst has been arranged is an electrolyte 
membrane electrode zygote for polymer electrolyte fuel cells according to claim 3 which is less than [ more 
than lwt%8wt% ]. 
[Claim 5] 

the fuel electrode with which the fuel gas with which the electrode of said couple contains hydrogen is 

supplied, and the oxygen pole to which the oxidant gas containing oxygen is supplied ~ since 

The electrolyte membrane electrode zygote for polymer electrolyte fuel cells according to claim 1 with 

which said peroxide decomposition catalyst is arranged on this oxygen pole. 

[Claim 6] 

Said peroxide decomposition catalyst is an electrolyte membrane electrode zygote for polymer electrolyte 
fuel cells according to claim 1 which is more than a kind chosen from a metal, a metallic oxide, metallic 
phosphate, a metal fluoride, and a large annular metal complex. 
[Claim 7] 

Said peroxide decomposition catalyst is an electrolyte membrane electrode zygote for polymer electrolyte 
fuel cells according to claim 1 which is more than a kind chosen from Ru, Ag, Ru02, W03, Ce02, Fe 304, 
CeP04, CrP04, A1P04, FeP04, CeF3 and FeF3, Fe-porphyrin, Co-porphyrin, a hem, and a catalase. 
[Claim 8] 

The polymer electrolyte fuel cell equipped with the electrolyte membrane electrode zygote for polymer 
electrolyte fuel cells according to claim 1 , 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

Especially this invention relates to the electrolyte membrane electrode zygote used for a polymer electrolyte 
fuel cell about a poljmier electrolyte fuel cell. 
[Background of the Invention] 
[0002] 

Generation efficiency is high, the fuel cell which generates the electrical and electric equipment according to 
the electrochemical reaction of gas has clean gas discharged, and there is very little effect to an 
environment. Therefore, various applications, such as an object for a generation of electrical energy and a 
power source for automobiles of low pollution, are expected in recent years. 
[0003] 

Especially, a polymer electrolyte fuel cell can be operated at about 80-degree C low temperature, 2ind has 
big output density. A polymer electrolyte fuel cell usually uses a poly membrane with proton conductivity as 
an electrolyte. The electrode of a couple which turns into a fuel electrode and an oxygen pole, respectively is 
prepared in the both sides of the poly membrane (electrolyte membrane) used as an electrolyte, and an 
electrolyte membrane electrode zygote (MEA) is constituted. The single eel which pinched this electrolyte 
membrane electrode zygote with the separator serves as a generation-of-electrical-energy unit. And fuel gas, 
such as hydrogen and a hydrocarbon, is supplied to a fuel electrode, oxidant gas, such as oxygen and air, is 
supplied to an oxygen pole, respectively, and it generates electricity according to the electrochemical 
reaction in the three-phase zone of gas, an electrolyte, and an electrode. 
[0004] 

However, a polymer electrolyte fuel cell has the problem that the cell engine performance will fall, by 
prolonged operation. As a cause of cell performance degradation, degradation of an electrolyte membrane 
and an electrode is cited, for example. At the time of operation of a polymer electrolyte fuel cell, water is 
generated from hydrogen and oxygen on an oxygen pole. However, reduction of the oxygen in an oxygen 
pole stops at 2 electronic reactions, and a hydrogen peroxide (H202) may be generated by the service 
condition etc. The generated hydrogen peroxide is understood by the radical under existence of a metal ion 
etc. It is thought that an electrolyte membrane and an electrode receive breakage and deteriorate by the 
hydrogen-peroxide radical. 
[0005] 

Moreover, many of electrolyte membranes are poly membranes which consist of a hydrocarbon system 
ingredient or a fluorine system ingredient. It has been thought that a fluorine system electrolyte membrane 
hardly receives breakage with peroxides, such as a hydrogen peroxide, conventionally. However, as a result 
of repeating examination variously, even if it was a fluorine system electrolyte membrane, it turned out that 
a peroxide may receive breakage. In this case, since C-F association is decomposed by the peroxide, there is 
a problem which fluoric acid etc. produces. 
[0006] 

Degradation of the electrolyte membrane by the peroxide etc. is controlled and making an electrolyte 
membrane and an electrode contain metals, such as a ruthenium, manganese, and cobalt, or those oxides is 
proposed as an attempt which raises the endurance of a fuel cell (for example, the patent reference 1, 2 
reference.). 

[Patent reference 1] JP,2001-118591,A 
[Patent reference 2] JP,2003- 123777, A 
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[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0007] 

However, by the technique shown in the above-mentioned patent reference 1 and 2, a metal with them is 
used. [ there are few amoimts of resources and expensive as the metal made to contain and its oxide, ] 
Therefore, there is a problem in utilization in reservation of a resource, and the field of cost. Moreover, 
when the content of the above-mentioned metal or an oxide is made to increase in order to raise the 
decomposition effectiveness of a peroxide, there is also a problem that a cell reaction will be checked. At the 
time of operation of a polymer electrolj^e fuel cell, the interior of a cell serves as harsh environments, such 
as an acid ambient atmosphere, under an about 80-degree C elevated temperature further again. The metal 
and oxide which were made to contain tend to be eluted under such hot and acid conditions. So, it is difficult 
to make the decomposition effectiveness of a peroxide maintain. 
[0008] 

This invention is made in view of such the actual condition, and it makes it a technical problem to offer the 
electrolyte membrane electrode zygote for polymer electrolyte fuel cells which can disassemble efficiently 
peroxides, such as a hydrogen peroxide generated within the cell, without using so much the peroxide 
decomposition catalyst which disassembles a peroxide. Moreover, even when you operate by using the 
electrolyte membrane electrode zygote for a long period of time, let it be a technical problem to offer the 
polymer electrolyte fuel cell with which the cell engine performance cannot fall easily. 
[Means for Solving the Problem] 
[0009] 

The electrolyte membrane electrode zygote for polymer electrolyte fuel cells of this invention is equipped 
with the electrolyte membrane which has ion conductivity, and the electrode of the couple prepared in the 
both sides of this electrolyte membrane, and is characterized by arranging the peroxide decomposition 
catalyst which disassembles a peroxide at least into one side of the electrode of said couple with a 
concentration difference. 
[0010] 

In the electrolyte membrane electrode zygote of this invention, the electrode of a couple which turns into a 
fuel electrode and an oxygen pole at the both sides of an electrolyte membrane, respectively is arranged. A 
peroxide decomposition catalyst is included in either [ at least ] tiiis fuel electrode or an oxygen pole. 
[0011] 

In an electrode, a peroxide decomposition catalyst is arranged with a concentration difference. Here, in an 
electrode, the concentration of a peroxide decomposition catalyst is not so fixed as "having a concentration 
difference", and it means that the concentration of an oxide decomposition catalyst changes with fields of an 
electrode. There may be a concentration difference in the thickness direction of an electrode, and there may 
be in the direction of a field of an electrode. 
[0012] 

For example, in the field expected that many peroxides generate, a peroxide decomposition catalyst is 
arranged so that the concentration may become high, and in the field which is not so, it is arranged to it so 
that the concentration may become low. Thus, by arranging, a peroxide can be disassembled effectively, 
without increasing the quantity of a peroxide decomposition catalyst. Moreover, if a peroxide decomposition 
catalyst is arranged near the interface of an electrolyte membrane and an electrode so that the concentration 
may become high, the diffusion to the electrolyte membrane of the generated peroxide can be controlled 
effectively. 
[0013] 

Thus, in the electrolyte membrane electrode zygote of this invention, by adjusting concentration distribution 
of the peroxide decomposition catalyst arranged at an electrode, generation of a peroxide and a diffusion 
condition can be embraced, and a peroxide can be disassembled and defanged efficiently. So, even if 
peroxide ****** to be used is little, the degradation depressor effect of an electrode and an electrolyte 
membrane is high. Moreover, since the electrolyte membrane electrode zygote of this invention can 
disassemble a peroxide efficiently with a small amoimt of peroxide decomposition catalyst, it is practical 
also in respect of cost. 
[0014] 

The polymer electrolyte fuel cell of this invention is characterized by having the electrolyte membrane 
electrode zygote of above-mentioned this invention. That is, in the polymer electrolyte fiiel cell of this 
invention, even if a peroxide generates at the time of operation, a peroxide is promptly disassembled by the 
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peroxide decomposition catalyst. Therefore, there is little degradation of the electrolyte membrane at the 
time of operation and an electrode, and even when it operates for a long period of time, there is little cell 
performance degradation. 
[Effect of the Invention] 
[0015] 

In the electrolyte membrane electrode zygote for polymer electrolyte fiiel cells of this invention, the 
peroxide decomposition catalyst which disassembles a peroxide at least into one side of the electrode of a 
couple is arranged with a concentration difference. Therefore, generation of a peroxide and a diffusion 
condition can be embraced, and a peroxide can be disassembled and defanged efficiently. Therefore, even 
when there is little degradation of an electrode and an electrolyte membrane and it operates for a long period 
of time in the polymer electrolyte fuel cell equipped with the electrolyte membrane electrode zygote of this 
invention, there is little cell performance degradation. 
[Best Mode of Carrying Out the Invention] 
[0016] 

Below, the operation gestalt of the electrolyte membrane electrode zygote for polymer electrolyte fuel cells 
of this invention and a polymer electrolyte fuel cell is explained. In addition, the electrolyte membrane 
electrode zygote for polymer electrolyte fuel cells and polymer electrolyte fUel cell of this invention are not 
limited to the following operation gestalt. The electrolyte membrane electrode zygote for polymer 
electrolyte fuel cells and polymer electrolyte fuel cell of this invention can be carried out with the various 
gestalten which performed modification which this contractor can make, amelioration, etc. in the range 
which does not deviate from the summary of this invention. 
[0017] 

<The electrolyte membrane electrode zygote for polymer electrolyte fuel cells> 

The electrolyte membrane electrode zygote of this invention is equipped with the electrolyte membrane 
which has ion conductivity, and the electrode of the couple prepared in the both sides of diis electrolyte 
membrane, and the peroxide decomposition catalyst which disassembles a peroxide at least into one side of 
the electrode of said couple is arranged with a concentration difference. 
[0018] 

Generally, the electrode, i.e., the fixel electrode, and oxygen pole of a couple consist of a catalyst bed and a 
diffusion layer, respectively. A catalyst bed is the reaction field of electrochemical reaction, and contains an 
electrode catalyst and polyelectrolytes, such as platinvim supported by carbon. A diffusion layer plays the 
role which delivers and receives an electron between catalyst beds, and serves as supply of the reactant gas 
to a catalyst bed from porous materials, such as a carbon cross. The catalyst bed of each electrode is formed 
in both the front faces of an electrolyte membrane, respectively, and the laminating of the diffusion layer is 
carried out to the front face of each catalyst bed. 
[0019] 

In this case, as for a peroxide decomposition catalyst, being arranged at the catalyst bed which constitutes an 
electrode is desirable. Diffusion of the peroxide to the electrolyte membrane which adjoins by arranging a 
peroxide decomposition catalyst to a catalyst bed in addition to the ability to disassemble the generated 
peroxide promptly can also be controlled effectively. 
[0020] 

Moreover, the peroxide decomposition catalyst may be arranged at either the fuel electrode and the oxygen 
pole, or may be arranged at both. It is desirable to arrange a peroxide decomposition catalyst from a 
viewpoint of disassembling promptly the peroxide generated especially, to the oxygen pole. 
[0021] 

A peroxide decomposition catalyst is arranged with a concentration difference in an electrode. There may be 
a concentration difference in the thickness direction of an electrode, and there may be in the direction of a 
field of an electrode. Especially how to attach a concentration difference is not limited and should just adjust 
suitably according to generation of a peroxide, and a diffusion condition. For example, in the thickness 
direction or the direction of a field of an electrode, a concentration difference may be given stair-like and a 
concentration gradient in which concentration carries out abbreviation per-continuum change may be given 
so that concentration may change gradually. Moreover, a concentration difference with other fields which 
arrange a peroxide decomposition catalyst only to a certain field, and do not arrange a peroxide 
decomposition catalyst may be given. 
[0022] 

It is desirable to arrange a peroxide decomposition catalyst with a concentration difference especially in the 
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thickness direction of an electrode. In this case, the mode which a concentration value increases toward an 
electrolyte membrane side is more desirable. By arranging many peroxide decomposition catalysts to the 
electrolyte membrane side of an electrode, diffusion of the peroxide to an electrolyte membrane can be 
controlled more effectively. 
[0023] 

Moreover, in the above-mentioned mode, although the concentration of the peroxide decomposition catalyst 
in near the interface of an electrolyte membrane and an electrode is based also on the class of peroxide 
decomposition catalyst, and extent of humidification of gas supplied, it is desirable that it is more than 
1 wt%. It is because the decomposition effectiveness of a peroxide and the diffusion depressor effect to an 
electrolyte membrane are small in the case of below lwt%. It is more suitable in it being more than 3wt%. 
On the other hand, when the effect on the electrochemical reaction in an electrode is taken into 
consideration, as for the concentration of a peroxide decomposition catalyst, it is desirable that it is less than 
[ 8wt% ]. It is more suitable in it being less than [ 5wt% ]. The concentration value of these peroxides 
decomposition catalyst is the weight rate of the peroxide decomposition catedyst at the time of making the 
whole catalyst bed weight into 100wt(s)%, when the peroxide decomposition catalyst has been arranged to 
the catalyst bed of an electrode. 
[0024] 

The existence of the concentration difference of the peroxide decomposition catalyst in an electrode can be 
checked by measuring an electrode by SIMS (secondary-ion-mass-spectroscopy equipment), or measuring 
an electrode cross section by EPMA (the electron ray micro analysis method). 
[0025] 

A peroxide decomposition catalyst will not be especially limited, if it has the catalysis which disassembles a 
peroxide. For example, a metal, a metallic oxide, metallic phosphate, a metal fluoride, a large annular metal 
complex, etc. are mentioned. What is necessary is to use independently a kind chosen from these, or just to 
use two or more sorts together. If it considers as a metal, as a metallic oxide, it is especially, suitable [ Fe- 
porphyrin, Co-porphyrin a hem, a catalase, etc. ] for Ru, Ag, etc. as CeF3, FeF3 grade, and a large annular 
metal complex as CeP04, CrP04, A1P04, FeP04 grade, and a metal fluoride as Ru02, W03, Ce02, Fe304 
grade, and metallic phosphate. Since it says especially that the resolvability ability of a peroxide is high, it is 
good to use Ru02 and CeP04. 
[0026] 

Although especially the production approach of the electrolj^e membrane electrode zygote of this invention 

is not limited, it is producible simple by the following approaches, for example. 

[0027] 

A primary method is the approach of mixing a peroxide decomposition catalyst in the catalyst ink for 
forming a catalyst bed. First, a peroxide decomposition catalyst is suitably mixed in the catalyst ink which 
made solvents, such as water and alcohol, distribute an electrode catalyst and a polyelectrolyte, and the 
various catalyst ink in which the concentration of a peroxide decomposition catalyst differs is prepared. 
Subsequently, two coats of the prepared various catalyst ink is given on the surface of an electrolyte 
membrane with a doctor blade mettiod, a spray method, a spin coat method, etc., and the catalyst bed from 
which peroxide decomposition catalyst concentration differs in the thickness direction is formed in an 
electrolyte membrane front face. 
[0028] 

Moreover, two coats of the various catalyst ink which carried out [ above-mentioned ] preparation is given 
on the front face of the sheet made from PTFE, and the catalyst bed from which peroxide decomposition 
catalyst concentration differs in the thickness direction is formed in this sheet front face. Subsequently, the 
catalyst bed formed in the sheet front face is stuck by pressxire with a hotpress etc. on the surface of an 
electrolyte membrane. A sheet is exfoliated after sticking by pressure and the catalyst bed from which 
peroxide decomposition catalyst concentration differs in the thickness direction is formed in an electrolyte 
membrane front face. 
[0029] 

The second approach is the approach of mixing a peroxide decomposition catalyst to the powder for catalyst 
bed formation. First, a peroxide decomposition catalyst is suitably mixed to the powder for catalyst bed 
formation which consists of an electrode catalyst and a polyelectrolyte, and the various powder for catalyst 
bed formation with which the concentration of a peroxide decomposition catalyst differs is prepared. 
Subsequently, the electrostatic-spraying cloth of the prepared various powder for catalyst bed formation is 
carried out to a meted base material one by one, or it carries out sequential adhesion by corona discharge 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/30/2006 



JP,2005.235437,A [DETAILED DESCRIPTION] 



Page 5 of? 



etc., and the catalyst bed from which peroxide decomposition catalyst concentration differs in the thickness 
direction is formed in a metal support surface. Subsequently, the catalyst bed formed in the metal support 
surface is stuck by pressxire with a hotpress etc. on the surface of an electrolyte membrane. A metal base 
material is exfoliated after sticking by pressure, and the catalyst bed from which peroxide decomposition 
catalyst concentration differs in the thickness direction is formed in an electrolyte membrane front face. 
[0030] 

The third approach is the approach of arranging a peroxide decomposition catalyst to the catalyst bed of an 
electrode by hydrolysis processing, wet energization processing, the spatter, CVD (chemical-vapor- 
deposition method), etc. For example, as a peroxide decomposition catalyst, when using a metallic oxide, 
metallic phosphate, and a metal fluoride, by hydrolysis processing, the metal salt water solution which 
dissolved the salt of the metal which constitutes a peroxide decomposition catalyst in water is first contacted 
to a catalyst bed. Subsequently, what is necessary is to contact an acid solution to the catalyst bed, and just 
to hydrolyze. In addition, a nitrate, a sulfate, a chloride, etc. are suitable for a metal salt as a salt with the 
high solubility to water. Moreover, as a peroxide decomposition catalyst, when using a metal, the metal salt 
water solution which dissolved the salt of this metal in water is contacted to a catalyst bed. And what is 
necessary is to contact reducing agents, such as a hydrogen peroxide, a hydrazine, vitamin C, and sucrose, to 
the catalyst bed, and just to retum to a metal. 
[0031] 

What is necessary is just to deposit a peroxide decomposition catadyst on this precursor front face in wet 
energization processing by energizing in the predetermined solution containing the salt of the metal which 
constitutes a peroxide decomposition catalyst for the electrolyte membrane electrode zygote precursor with 
which the catalyst bed was formed on the surface of the electrolyte membrane as at least one side of the 
electrode for electrolysis. 
[0032] 

What is necessary is to stick the carbon cross used as a diffusion layer etc. to the front face of the catalyst 
bed of each of two poles by pressure with a hotpress etc., and just to let it be an electrolyte membrane 
electrode zygote, after forming a catalyst bed including a peroxide decomposition catalyst on the surface of 
an electrolyte membrane by the approach explained above. 
[0033] 

In addition, especially the class of electrolyte membrane is not limited in the electrolyte membrane electrode 
zygote of this invention. For example, all fluorine system sulfonic-acid film, all fluorine system phosphonic 
acid film, all fluorine system carboxylic-acid film, tiie fluorine-containing hydrocarbon system graft film, 
the total hydrocarbon system graft film, all aromatic series film, etc. can be used. Moreover, the compound 
poly membrane including reinforcing materials, such as PTFE and polyimide, which strengthened the 
mechanical property may be used. When endxirance etc. is especially taken into consideration, it is desirable 
to use the poly membrane of all fluorine systems. Since it says that the engine performance as an electrolyte 
is high especially, it is desirable to use all fluorine system sulfonic-acid film. As an example of all fluorine 
system sulfonic-acid film, "Nafion" (a trademark, Du Pont make), " ASHIPU REXX" (a trademark, Asahi 
Chemical Co., Ltd. make), the "deflection myon" (a trademark, Asahi Glass Co., Ltd. make), etc. are 
mentioned. 
[0034] 

<Polymer electrolyte fuel cell> 

The polymer electrolyte fuel cell of this invention is equipped with the electrolyte membrane electrode 
zygote of above-mentioned this invention. For example, what is necessary is to carry out the laminating of 
two or more electrolyte membrane electrode zygotes of this invention through a separator, and just to 
constitute them. What is necessary is for the current collection engine performance to be high and just to use 
what covered noble metals and a carbon material also with the bottom of an oxidization steam ambient 
atmosphere on comparatively stable baking carbon, shaping carbon, and the front face of a stainless steel 
ingredient as a separator which pinches an electrolyte membrane electrode zygote. 
[Example] 
[0035] 

Based on the above-mentioned operation gestalt, the peroxide decomposition catalyst has been arranged so 
that it may have a concentration difference in the thickness direction at the catalyst bed of an electrode, and 
the electrol>1;e membrane electrode zygote was produced. The cell reaction was performed using the 
produced electrolyte membrane electrode zygote, and extent of degradation of an electrolyte membrane and 
an electrode was investigated. Hereafter, it explains in order of. 
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[0036] 

<Production of an electrolyte membrane electrode zygote> 

(1) The electrolyte membrane electrode zygote of an example 1 

The electrolyte membrane electrode zygote ("MEA" is called suitably hereafter.) was produced using 
CeP04 as a peroxide decomposition catalyst. First, the catalyst ink which does not contain CeP04 was 
prepared. Distilled water, ethanol, propylene glycol, and the Nafion solution (22wt% and Du Pont make) 
were added to the platinum catalyst (a Pt/C catalyst, rate of platinum support 60wt%) supported by carbon, 
and it mixed with the ultrasonic homogenizer, and considered as catalyst ink. Subsequently, the prepared 
catalyst ink was applied to the sheet front face made from Teflon (it is the same a trademark, the Du Pont 
make, and the following.) with the doctor blade method. Then, it was made to dry at a room temperature, the 
solvent was removed, and the peroxide decomposition catalyst non-containing layer which does not include 
a peroxide decomposition catalyst was formed in the sheet front face. The thickness of a peroxide 
decomposition catalyst a non-containing layer was about 10 micrometers. 
[0037] 

Next, CeP04 powder of the specified quantity was mixed in the above-mentioned catalyst ink, and three 
kinds of catalyst ink in which CeP04 concentration becomes 5wt% 3wt% lwt% was prepared. Spray- 
applied to the front face of the above-mentioned peroxide decomposition catalyst non-containing layer, 
order with CeP04 low concentration was made to dry these three kinds of catalyst ink on it, and the 
peroxide decomposition catalyst content layer from which CeP04 concentration differs was formed in the 
thickness direction. Spreading of catalyst ink was performed every 5 times per each concentration, and it 
carried out a total of 1 5 times. The thickness of a peroxide decomposition catalyst content layer was about 
10 micrometers. 
[0038] 

The hotpress of the above-mentioned sheet with which the peroxide decomposition catalyst non-containing 
layer, and the peroxide decomposition catalyst content layer were formed was carried out to one front face 
of an electrolyte membrane (it is the same a trade name "Nafion", a trademark, the Du Pont make, 50 
micrometers of thickness, and the following.) at about 4.9 pressure MPa(s) and the temperature of about 120 
degrees C. Then, only the sheet was exfoliated and the catalyst bed which the concentration value of CeP04 
increases toward an electrolyte membrane side was formed on the surface of the electrolyte membrane. The 
zygote of this electrolj^e membrane and catalyst bed was set to MEA of an example 1 . In addition, in MEA 
of this example 1, a catalyst bed consists of peroxide decomposition catalyst a non-containing layer, and a 
peroxide decomposition catalyst content layer, 
[0039] 

(2) The electrolyte membrane electrode zygote of an example 2 

MEA was produced using Ru02 as a peroxide decomposition catalyst. First, the catalyst ink which does not 
contain Ru02 was prepared like production of MEA of an example 1. The prepared catalyst ink was applied 
to the sheet front face made from Teflon, it dried, and the peroxide decomposition catalyst non-contEiining 
layer which does not include a peroxide decomposition catalyst was formed in the sheet front face. The 
thickness of a peroxide decomposition catalyst a non-containing layer was about 10 micrometers. 
[0040] 

Next, Ru complex (Ru3 (NO) (N03)) water solution (0.05wt(s)% as Ru) was dropped at the front face of a 
peroxide decomposition catalyst a non-containing layer. Then, it hydrolyzed in the phosphoric-acid water 
solution of 0. IM, and distilled water washed. From this, the catalyst bed to which Ru02 was fixed near the 
front face of a peroxide decomposition catalyst a non-containing layer was formed in the sheet front face. 
[0041] 

The hotpress of the sheet with which this catalyst bed was formed was carried out to one front face of an 
electrolyte membrane at about 4.9 pressure MPa(s) and the temperature of about 120 degrees C. Then, only 
the sheet was exfoliated and the catalyst bed containing Ru02 was formed near the interface with an 
electrolyte membrane on the svirface of the electrolyte membrane. The zygote of this electrolyte membrane 
and catalyst bed was set to MEA of an example 2. In addition, when the cross section of a catalyst bed was 
measured by EPMA, it was checked that Ru02 is being fixed near the interface of a catalyst bed and an 
electrolyte membrane. 
[0042] 

(3) The electrolyte membrane electrode zygote of the example of a comparison 

The catalyst bed was formed using the catalyst ink (CeP04 concentration: 3wt%) prepared by production of 
MEA of an example 1 . Namely, CeP04 concentration spray-applied to the sheet front face made from 
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Teflon, made it dry the catalyst ink which is 3wt(s)%, and formed the catalyst bed with CeP04 fixed 
concentration in the thickness direction. Spreading of catalyst ink was performed 1 5 times and CeP04 
amount added by the whole catalyst bed was made the same as MEA of an example 1 . The thickness of the 
formed catalyst bed was about 10 micrometers. 
[0043] 

The hotpress of the above-mentioned sheet with which the catalyst bed was formed was carried out to one 
front face of an electrolyte membrane at about 4.9 pressure MPa(s) and the temperature of about 120 
degrees C. Then, only the sheet was exfoliated and the catalyst bed in which CeP04 is contained by fixed 
concentration on the surface of an electrolyte membrane was formed. The zygote of this electrolyte 
membrane and catalyst bed was set to MEA of the example of a comparison. 
[0044] 

<Degradation examination of an electrolyte membrane etc.> 

Each produced MEA was included in the eel for durability tests. That is, the separator made from carbon 
with which the gas passageway was formed in the both sides of MEA has been arranged, and it was held 
with the base material made from SUS. And the hydrogen which humidified the air humidified to the 
electrode (oxygen pole) of the direction in which the catalyst bed was formed to the electrode (ftiel 
electrode) of another side was supplied, respectively, and was operated for 24 hours. The operating 
temperature of 1 GO ml/min and a eel made humidificatipn temperature of air and hydrogen 90 degrees C, 
and the flow rate made it 90 degrees C. 
[0045] 

During eel actuation, the water discharged from the oxygen pole and the fiiel electrode was collected. The 
fluoride ion (F-) concentration in recycled water was measured in ion chromatography equipment PIA-1000 
(Shimadzu Make), and it asked for the fluoride ion rate of dissolution (mug/(cm2, hr)). Fluoride ion rates of 
dissolution are imit time amount and the amount of fluoride ion eluted in per unit electrode surface product, 
and are computed from the amount of the recycled water from each electrode, and the fluoride ion 
concentration in recycled water. A fluoride ion rate of dissolution serves as an index which shows extent of 
degradation of an electrolyte membrane and an electrode. That is, it is shown that degradation of an 
electrolyte membrane etc. is advancing, so that a fluoride ion rate of dissolution is large. 
[0046] 

The measurement result of each fluoride ion rate of dissolution in MEA is shown in drawing 1 . As shown in 
drawing 1 , in MEA of the examples 1 and 2 which have the concentration difference of a peroxide 
decomposition catalyst in a catalyst bed, the fluoride ion rate of dissolution became small O.lmicrog / (cm2, 
hr) following. On the other hand, in MEA of the example of a comparison without the concentration 
difference of a peroxide decomposition catalyst, the fluoride ion rate of dissolution became large with 
0.15microg/(cm2, hr). When MEA of an example 1 is especially compared with MEA of the example of a 
comparison, even if it uses the same quantity of a peroxide decomposition catalyst, it tums out that the MEA 
of the example 1 which has given and arranged the concentration difference of degradation depressor effect, 
such as an electrolyte membrane, is higher. Moreover, like MEA of an example 2, when a peroxide 
decomposition catalyst is arranged near the interface of an electrode and an electrolyte membrane, it is 
understood that degradation depressor effect, such as an electrolyte membrane, is hieh. 
[0047] , 
As mentioned above, in MEA of this invention by which the peroxide decomposition catalyst has been 
arranged with a concentration difference at the electrode, it has checked that degradation of an electrolyte 
membrane and an electrode could not advance easily. Therefore, if MEA of this invention is used, even 
when it operates for a long period of time, a polymer electrolyte fiiel cell with little cell performance 
degradation can be realized economicedly. 
[Brief Description of the Drawings] 
[0048] 

[Drawing 1] The measurement result of the fluoride ion rate of dissolution in MEA of examples 1 and 2 and 
the example of a comparison is shown. 

[Translation done.] 
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